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[ 0 0 3 9 ] 

us it. u mm<r>®.j&tmnmiimm<r>'< s i v * cm&'u v*) ^>^n±B $ *^-t 

m^^^^^i 0 0%U, 3 tiWi- * Jit T ft SJSk: Kt" -5 t'- 9 U 



fin L . 1 0 0 Ollp pmT^^L/i^^ 

TkiWfinf^iiJi (Htfefi 2 ) ; m\t~? ~> t> u iz^m^ l ooo 11 p p mT» l 

Tz «t <?> 

^ 0 3 <7>^- 7 fc^ a. t-f @£fb^ r * >- ^ a left L TIi^<7> Afcittfcto^* ulT-l 
»LT4§ f*H« ( tb$$#0 2 ) li . Kf^*7 7^^)f|^l 1 4 % t ± § < & 0 . z_ o T 
146£a*£ft:-tS<7>TS £ L < &u t&ibiiZ, Z<7>it&M 2 li iti M t iff fF SC ffi 3 tcffl^j 
tSi^-?*.^ Z<D^r- 9 frh ^f£ifffF£iSK3 <7>fW<?«. ^ ^ IC li & Hi ft 
ilk h ti\z < v> 3 i: fc* # ^ £ . 
[ 0 0 4 0 ] 

iTttLTftllgti^LTt (H«£iW2) . ifctfcfl lie tb^ T jRH^ 'V * * ffl ttfft 
[ 0 0 4 1 ] 

ltfflc) t. z tilz ffi ifclfl L fzit&m b . Cs 4> =k VWcit-? 7* -> t> Ale 

4 v <r> % m. ~& ^ ~f . 

1 0 0 Ollp pmT'#t?iiLvr^y^z,^b=5:§flII (HSfetfll f ) fc*. It 

h) o Lfcft^T, *mmzH\^Xlt$%M a «k 9 t m^'&.m^m^ fzdb\z mit-^r^ 
is *? u \z ft L T # * ft -6 TKjfeaX vMi z ti fin £ t li * <r> % jf-t?] Mfe L it ti it * 

* c <7) a # © & MS® H lc o T it ~t £ o 
[ 0 0 4 2 ] 

U X SB ffl tc 45 T ftl tl L/ihU^ 7F^n-4X^EPjjD?^>r^li 

SS[«g titrate ^^1±Tfi5£^ *S . t L < It^Jl xrlig^^^i-^ C i: ic J: o T , Sl^lc 
7FL -v >• > r*tf 7 3 h Jb*nri6i: * *) x H >» XT h'U; 7x <7) fE^^ |% T' & IBj 

[ 0 0 4 3 ] 

)^lc . Wtm>* => V * ti*m%: Z> ft MM 1 5 iz tut , *7-Fji, 5 * >v -b> 

^•y^>7. (CD ^fcl±, Mfl-tcmT^^Mtt Lfzt Blz^rco^^Ji^-m^mnt L 

[ 0 0 4 4 ] 

h m \z m r <r> m o t- * * . 



MS-B ; (iftv7^y-)A + 4 0 0 lippm<7)H) 

1ft** c ; (ift^r^y^A^A) 

Mmm 5 T-ttM^I-A~D<7>|lHlc. Vdf-<7)fflWfft3b*3 1 . 7 4. 1 0 0. 1 8 4 

hioTfe 1 ), tiJB <*> * ^ ? h ^ ft*^ ^ tlTvi § „ # X ^ 9 V A, \Z H . B !? 3 o 

tr- * ( * n-eti^^ft^JK 4 10nmJHl0nm, fei VJR 7 4 0 nm^S) ft* 
HH 3 ti -5 . & - ? ^ <r> ft li li <?) ^ > H ^ * v -f H \z W U -f & X P6 ft <?> x * 
^ ^ - k ffl n Wl&lc *> * . 3 <r> m i&\z X *) . &?tfc&W 7 4 0 n t° - ? ft** £ s tr 

ft* Slab -5 Z ti)*fti)*&. 
[ 0 0 4 5 ] 

§fe^**^-t^7t^JSii§tt*lrt tcfcv^T * <^ ffl ttfi ic « n* ^ * -t § 1 60 T*> o 

HjMJ (MHA, B) <7>f$^Jl?ii. iluief&^fe^^i-^T ic fcv^t . Bfl fit & ^ - ? ft* 
JEtlT^ § . iff lc fETt&M 7 4 0 n m<^ f - ? ^i^afi (CD) lclt^T±§ u 3 

tt)*frfr& 0 z^ztfrh. umm^mit^ ^^>- ^ i^izmx.iiM^^^fi-x^^'x ^ . z 
t & % # t? &t mm \z o t «t * ^ ^ ti & . 

[ 0 0 4 6 ] 

iXtEl 6 icj&H^ >V^k . IS^feJlJft 4 1 0 nm<?> f - S3E}fcfeJI#9 7 

4 0 n m<J0 tf - ? <?> ffl *fr 9ft Jg <?> HI * ^ "* . W fifc « 7 V^c^D/Jn $ iMIft^UKtc . 

*) Wtn'* => V * * /Jv 2 < i" * ti . SO ififfltt & Jg<?> « *>* 0 . 6 & ± 1 . 5 Jil TT« *> £ 3 fc 
*>»$F*Lv>. ffl*t$Jg**l. 5 W _h ic & S i: . Umm to * * >) t mm. **J#^jn L i" 

^fc&^lc li#^<7) ^ 7 -V b*3h Z> fzdb. m^lz ti 7 2 0 n mtti 7 7 0 nmttT^'II 
^IIrIIc^ c S ^ 4 0 0 n mlii_h4 5 0 nm£lT^)»I««lc4 

5 * s 0 . 6 Jil _h 1 . 5 PIT t -? Z> <?> ^Si i Lv\ 

[ 0 0 4 7 ] 

< ^fb^ 7 x a ic Wfl, tK* k fi*<^^^nMtc o v^T > 

ffli 1 5 *<?>Iilfl^#1rS& — *>M»^*fv* (SIMS;Secon 
dary Ion Mass Spectrometry) icioTi^liCt^T'SS 

o 

[ 0 0 4 8 ] 

— ±ieff HJS 1 5 4"^)*i^)#*licouTii, 7K*rtu^K$Lv£ (HFSiHyd 
rogen Forward Sea t t ing) tc Jc -o T M ^ -5 3 k ft* T* § -5 » 
IfS IMSlcSo'§iSLfctz^, ^fb v r^y^AlcWL, li* t y^m ^ t \z 

&t$mj&<r>uw.m\zis\^T\t. <v 1*3 mum <ry ffi iin mmmit . 2oiippmJ-U5oo 

0 HS p p mttfi'S I Lv^ch ft*5xft^ o fc. 
[ 0 0 4 9 ] 

$ h \z. fi*#%«ft* 5 0 11 p p mlU 1 0 0 0 ii p p mWT<^tBHT*>niix ft 
tC JR«'< 7 'V ^ Jfl] ^. § % fi ^ z t ft* ^ ft- o c 



C<7>»iSfEHtf>g^'l£lcov*-e t±. ±iBHife#J f ~h <r>^— 9 h <fc H ft It «b *l £ . 

ft±?iiifl#*mi>*2 Ollp pmJ: ^>ftv>j#^-?tix H ; x Jfli ftHjaa* **#3nc * 3 
(*oTLi7:t frftfr o /co Jxfrtlc . ai^tiii 1 5 0 0 0 MM ppmi^Ki 
■S t . Kt^' 7 3 < ft £ t t t ic XJfftlnUrf H^* t<?>*S ftH«^ 

*S lc ?g j&Wfc & fftci: a*Hfl ^ iz £ o fc. 
[ 0 0 5 0 ] 

HF SlcSo*§If L/ii: 3 ±15 ft HJ8 <^ tt§ fiK lc 4? u X H M t t lc » i" 
^§*i<7)i/jDl$Ii}: LTti. 3 0 Ollp p ml>.±. 5 0 0 Ollp p m JilT <?> SB H ft* 

£ h\z. tK^#*M^ 1 0 0 0 II p p mJ-U 2 0 0 0 MS p p mKT^IHTfcntt 
. iff k:«C*jgn<7>^^* JJUftO-t ^>ti© < . fflT'^^ctitj^^ot, 

[ 0 0 5 1 ] 

* x C<7)J#n'lc4jV^T. tK* #1r » fc* 3 0 0 H » p p m Jc *) ^ £ < ft -5 t . * ^ <r> % 
MMMfrft'Mlc.'h 3 < ft -5 <t>-?£S * L < ft Jxttic. ^i<7)-^nl!!)»5 0 0 Ofip p 

ff}ft)^iTLTLS7^)T\ :tltlH < ftv^ 

3 h \z * f£ Bfl co ft |g jf a x m 4 <?"> H M fyij d . e ^) i 7 C , S£ ft v r * ^ ^ A lc ^ g ^ ^ 

frX>B Z> . f <nf^^^<|#f It LTli, 3 0 Ollp pmlUl 5 0 Ollp pm* 
m <r> IB ffl lc § c t fc*$f * L z t fc> o . 
[ 0 0 5 2 ] 
< P D P <^M3H^VS > 

z zx-itrnm^mm i^pdp i ^mm^ftiz^^x . ^mmn^ummco^^ft^ 

( -7 a > h -» * 4. ^ <t> M ) 

H3fi2. 6mm^)V-/7 ^A^f7 xi)^^^ 7 n> f> ^^4^7 xylite, ft ^ 

fitf^llts. 3 z tm± episodic ± o T^^iS«*0j*-t-6 <W*^-t**. zna^iz^ 

[ 0 0 5 3 ] 

£i\ I TO (iBfjtS) ttfl-tPffz-E^^^-vT^nv h ^^^^7 xitltit^ 

5 9 0 ~6 0 O'CgH^i^fiST-S^tS. 3 tl lc =k 9 B H M 
m±.iz x v -i y to* fit m 2 n-5, ;<?)7 th^^^^tititt, 0 0 iB m<^*ft"K 

**Fi^ t 5 tlTv^fc X ^ M - > EPBOvS iclt^. 3 0m mgg- <t>*&*I * T ^ ^ ^ >*«H*ft 
fbi" Z> Z h fr^mx&Z o ftfc. ;cr)M-X7 0^4l|ttfti:LTti, 3 ftiUc P t , A 
Us A g x A 1 x Nix Crx * fzWkitm. Wcit A > ^ *"? u^^m 5:t § -5 . 
[ 0 0 5 4 ] 

ix/ix i!uiemffi&_L!e^v2.J-ix?Mc t x IfS, x ^ v 9 ') > -rft ft tx-SSttfit^l 
L oy % x x >v > r LTf^t^: J: ^51iT**>4. 

^tCx r^Lfci^tft^lA^, IXft^ft* 5 5 0 'C~ 6 0 0 'C<r>WMt&t3k& % vM±«f 
ft tr x v x ^<7> it# 77* 9 x 7^5^ t -7 ^ 77 ^ tr h - ^ t -t t - h ^ & h ft s > 

[ 0 0 5 5 ] 

#UCx i^m#Ji<^^ffllc x PJt/^^/?^^ftflJB^EB (if if-A) ^#vS^fflv^T^fli 
t4. 3 <7> J; 7 [C^I^HfltCfctt £fflS<7)Iif?|^ § ftHJl 1 5 iitf tr — A viic 

\z m UTIi, ^. ^ u v v vtcomit-? 7 * u iz it L . ^ u «y h 



[ 0 0 5 6 ] 

u o tz ^stfbv >• ^ ucDm^f&m l *> » ^mhic o v^t *i?t^ #t?t imtt 

-f => Xv«tIIfcfr 7 o 00 £ ti\ tK^^JM^ * > ^ftT**flxl: \z - ? -IC J: 9 1 0 0 ~ 3 0 
0 °Clc Tjnf&L . K^Jtfc* 1X10 7X1 0 " 4 P a Ic 4' 4 i T- ^ t > 
^<?>l£. S^J£fc*6 X 1 0 _1 P a ic 4- & £ 7 icilff L & fc» <b t a- rf> ^x^ilAtS. /7v 
^T-tK* 1X10 3X10 "W/m i n <7>WlMxm A L & . mm^MMlz 

£ *) . 1 3. 5 6MHz^IHt$EP^|D L T*UlJt!lH * * > ^l*UCjRm%%£ 
[ 0 0 5 7 ] 

« n/s i 5 ^a^e l fcTk^tc i o frmmmm-? z t \z * 9 . f*n« 1 5 ^tk^m^t -? 

o 

[ 0 0 5 8 ] 

HiT7a> h ^ * ;u fc*fEW $ tl £ o 
( -v ? m * ;u <7) f^SSI) 
3 *3 2 . 6mm^)V-^7 ^ ^ * ^ # ^ * <?> Hffl _h \z . x ? 

-> episodic 1 1 Ag -t zmmfattmz-femmx* x b => a y^izm^ l . 

m 2 #3 5 m tfl ^tStr^t §0 ;;x\ fruits P D P 1 fctfj*. 4 0 > • * 

^ 7 x^)NTSCtl&t L < iJVGAlfett^/i^lca, 1^7 2o^)7F UfS 
tf> WPB^ 0 . 4 mmgSWTlctStS. 
[ 0 0 5 9 ] 

f^v* T x 7 F L xfl^jfM L 7c ^ <v ? * ^ 77" "7 x<r>ffi£fo\z£>rzr>X tt* v x 

iXlc* i: Is] C 77 xfaft^ffi v^T . ffi M fa M <r> _h ic. i 1 ) □ 7 7 H L 

ffi^KSlcg^S6 0~1 0 0 MiB^^i^^^tS. c<7>Rie«. «±IQ^7 
ft * # t? ^ - x h * 0 ig L 7. ? «; - > p m L . f^WLTWlS. 4 . * % 

nflT?ttiiti^t-5ifti!^7 ^ttniz s i ^7>^#^tiTv^ t . umm<r> a > ? 

> x JU^iJ-r § ItiiMfrM i^^)TliLu. z^Si^^liTT*^ 7.<7>fb'¥ ? ffl^lc# * 
fix v^T ^ . 77 xft ft tc^rjn LTUi^. £ fcilff^iv^^ ( N x H . CI. F 
V) <r)^1]WfJ}\t. M g 0 <?> m Eff ic f\ ffl tf ic Tyx^ iciSi^Tjn L T ^ «k v^ 0 
[ 0 0 6 0 ] 

FS^^ff^T S . Pg^<^^®i:. Pi^^T-StH LTv^It^I^ Affile. #fe ( 
R ) ( G ) m^ti¥. #fe ( B ) ^7t#<^v^-f ti^*#tp^r^£ -i > ^ilL 

RGB§fe^7t<^fb^ffl^a . m*.\i&LT<7>m *) x&z . 

*fe^7t# ; Y 2 o 3 ; E u 3 + 

; Z n 2 S i 0 4 : M n 
it£.§?7\:# ;BaMgAl 10 O 17 :Eu 2 + 

£-i?7t#ttfta. ¥±5fiS2. 0 ^m^)^W?§i. zti*^-^-rtk:5 OH 

M%<7) glJ-^-T' Atl -5. t t % iz. xf ;^in-Xl. 01IL >S30 ( a - 9 - t° ^ ?j- - >i 
) 4 9 L x *>HU T-jfjfS& L T „ 15X10 ~ 3 Pa - ^m^cfa A > 9 

* itm-t Z> o f LT, :HS*>7'l:Tg6 0 m m <o ; X ^ h 2 0 n lc «tt 5 -t±T 

^IWt^o C<7>i:§. ^ ^ ^ ^FSS 2 0 ^4%^77 f^tc^t^ X h 7 ^ 7"tlcf 7t*^( 



>^iftt5. f<7)tli5 OO'CT'l 0 ^KfcSfiKL. i^ttJl 2 1-23 ^f^ti. 
[ 0 0 6 1 ] 

v 7 >< * ,i fr$cf& £ ft Z> . 

4fe7a>h^ * ^ t? 9 * 4? «k V > * -y 7 > < * >i ft °y x Tfe v — y ^ -i * ^ fb ft £ «t 

( P D P <^7r/&) 

ff|Lf:7D> h * ;i, t v 7 * ;u ^: . ft # ffl 7 x £ ffl u ? ft£ *) & f> -t± & „ <?> 

^ ttsp^fli^ias (i.oxi o^Pa) esiciML, z nizffife^mt) ( 

::X1i6 6.5kPa-l 0 1 kP a) X N e - X e ^ H e - N e - X e & . N e - 
Xe-Xe-Ar^^^^)ft^xt!tAt5, 
[ 0 0 6 2 3 
lil±?P D P 1 ^7r/^i-^o 

p DP^Mat^viicwt. _hie i: gy<7> n/s <?> is #y c o ^ ? mmmm* 

< m<7>f&.mm 1 > 

[ 0 0 6 3 ] 

3 <?> t § <^^/^*fr i: L T li . fj^. &;?kffS#LII * * > 1*3 t - 7 - [c J; 9 1 0 

0 ~ 3 0 0 °C ic ^jn^ti- § t t t lc ISg^lXl 0 " 4 ~ 7 X 1 0 " 4 P a [c ft § £ T * * 

[ 0 0 6 4 ] 

ib i 5 ztviz*). {%mm 1 5 ^^m^m^n 7 . *ife<?>sftmtt 1x10 

3X10 " 5 m 3 /m i n <7>$EH tc Wtfe~t & . 

< 8!l*>j£lg0J 2 > 

2 mit-? r*-> ^ ufrhttzm* ±.mmm<7>mm 1 x^-<tz^mx 

W^-$Z>» * L?^>^-|*Uc«gL. *i^^t?f Xv«LIi*ff 7 t 

tic. S id ft L fclfStff tr-A ffy \z & o TTin^i-s „ cfticj;*). * 

jc ^ii*^#t?ff mm i)*mj&x § §0 

[ 0 0 6 5 ] 

< m<r>f&mm 3 > 

3 xit. 7*^> *y zm^k ±.mmM^mm 1 x^-<rz^mxmf^ 

tS. ^ L T ^ ^ > ^' - 1*3 tc ® B -f % t t ^ lc . 7k * *~ > ^ tc HIS 5 tl tz -i if > • tit frh * 

« ir>^mm\zmwL%^h. mmitsm^msLrzmmm^mT^- ^ff> \z ^ ^x 

[ 0 0 6 6 ] 

< ^ <7) ft!l<^yJl > 

Mfe-t & t <r> x\X ft < . * <7) ffc<a 7^ v£ x #J ^. li x ^ v 9 v£ . a- > u - t >f > r % 

[M^±^fiJfflH]-^'|4] 
[ 0 0 6 7 ] 

[Bffl^ffiiiifts&B/n 
[ 0 0 6 8 ] 



im 1 ] mu&o&m 1 icfct+£ p d p <7)ffif8.-&mxtmiz^-tmmnum~?&Zo 

[05] ii V - h* >i 5 * -v -te > * [c «k § f&7^fe4% t fS^S i:<7)i#$^t 77 7 

[06] Kt^* 7 'V ^ i: 7) V - K i 5 * -v «fe > A ic «fc £ £&7te$tJg t ^ Hg ^i" r 

[f^^M] 
[ 0 0 6 9 ] 
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18 7 F 1/ x^ft 
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